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The invention relates to an actuating device for rapid coupling for transferring 
gaseous and/or liquid fluids according to preamble features of claim 1 . 

Such rapid couplings should ensure a secure and rapid connectability for 
transferring a fluid from a pressure source, especially from a gas tank at a 
gas station for filling vehicles. The especially important aspect is the simple 
easy usability of the rapid coupling, so that even under adverse conditions 
such as high connecting pressures or technically unskilled persons easy 
handling is enabled. 

Such a rapid coupling is described in WO 98/04866 of the applicant, with the 
rapid coupling comprising a housing with an inlet and outlet valve as well as 
several valves in order to ensure a secure sealing of the rapid coupling until 
the connection is completely established. Such valves are switched after 
application of the rapid coupling in a certain predetermined sequence, with 
the outlet valve being opened first by pushing the rapid coupling onto a 
connecting nipple, the tongs being closed during further movement of a 
control lever as the actuating apparatus, and finally the inlet valve being 
opened. The control lever is in engagement via an eccentric shaft with the 
slide sleeve for pressuring the tongs and with a central sealing piston which 
releases the fluid inlet after the completed connection of the insert coupling. 
Although a relatively secure possibility for connection is created in this way, 
the handling of this coupling is still relatively user-unfriendly, especially in the 
case of gas station customers who expect a conventional nozzle of a gasoline 
pump, because in addition to the insertion of the coupling it is necessary to 
perform the actuation of the control lever, so that single-hand operation is 
hardly possible. 

The invention is thus based on the object of providing an actuating apparatus 
for a rapid coupling of the kind mentioned above which in combination with a 
simple configuration allows secure and simple handling. 



This object is achieved by an actuating apparatus according to the features of 
claim 1. Preferred embodiments are the subject matter of the sub-claims. 

The proposed actuating apparatus is characterized by an especially simple 
operation, which moreover is especially secure. Especially for the preferred 
embodiment for filling vehicles with natural gas, the connection and 
detachment of the rapid coupling is performed like with a nozzle known from 
tanking with gasoline, namely by simple one-hand operation. This is 
especially important for reasons of market acceptance of natural gas stations, 
because customers hardly need to familiarize themselves with the new 
system in order to securely connect or disconnect this rapid coupling during 
the filling process. 

Notice must be taken that the proposed actuating apparatus is suitable for 
different connecting shapes and connecting nipples. As a result of the lever 
mechanism coupled with the actuating apparatus and one, preferably two 
pivoting levers on the side of the housing or on both sides of the housing, a 
compact and secure locking of the tongs or similar locking elements is 
enabled. Especially important is the realization of the actuating apparatus by 
means of a hand lever known from gasoline pump station nozzles, so that a 
secure and rapid one-hand operation of the rapid coupling is enabled in a 
simple way. The gas station customer is moreover fully familiar with the 
sequence of activation. 

An embodiment of the invention is explained below in closer detail by 
reference to the enclosed drawings, wherein: 

Fig. 1 shows a side view of a rapid coupling for a tank connection; 
Fig. 2 shows an illustration of the rapid coupling according to Fig. 1 in a 
longitudinal sectional view; 

Fig. 3 shows an enlarged illustration of the middle section of Fig. 1 , and 
Fig. 4 shows a perspective view according to Fig. 3. 



Fig. 1 shows a preferred embodiment of an actuating apparatus 1 for a rapid 
coupling 10 for the connection to a connecting hippie 30 (cf. Fig. 2). The rapid 
coupling 10 comprises a tubular bent housing 1 1 or mutually connected 
housing parts, with the right side being used in this case as inlet 12 and the 
left side as an outlet 13 for conducting the fluid to be transferred to the 
connecting nipple 30. The inlet 12 to the housing 11 comprises a connection 
adapter 14 which can be connected to a hose or a pipe for supplying the fluid 
to be transferred. The connection adapter 14 can be configured to be 
adapted to the transferred fluid, especially the respective feed angle, flow 
cross sections, etc. 

On the face side opposite of the connection adapter 14, namely the outlet 13, 
several oblong tongs 15 arranged in tubular form are provided as locking 
elements (cf. Fig. 2). They are spread radially to the outside prior to insertion 
on the connecting nipple 30, as is shown for example in WO-A-93/20378 of 
the applicant for example. The oblong tongs 15, of which are generally three 
to six, are hooked at their right end here into an annular groove 11 a of the 
housing 11 and pre-tensioned by an annular spring 16, so that the tongs 15 
are spread radially to the outside. At the left end on the inwardly bent surface, 
the tongs 15 each comprise positive-locking engagement profiles 17 which 
are configured correspondingly to the connecting nipple 30. 

An outer sliding sleeve 18 is provided about the tongs 15, which sleeve is 
held on the cylindrical outside jacket of the housing 1 1 in the manner of a 
rotary transmission leadthrough and can be advanced axially with the 
actuating apparatus 1 in the direction towards the connecting nipple 30, as 
will be explained below. The sliding sleeve 18 comprises an extension 20 
which allows the axial displacement of the sliding sleeve 18 towards the 
actuating apparatus 1 in the middle region of the rapid coupling 10, as a 
result of which the tongs 15 are arrested by the wrap-around by means of the 
sliding sleeve 18 in the connecting position. Moreover, this component on the 
outlet side can be rotated relative to the middle switching or actuating unit in 
order to connect the coupling 10 in any desired rotary position. 



As is shown in a longitudinal sectional view of Fig. 2, a sealing piston 22 is 
guided on the inside surface of the housing 11 situated towards the outlet 13, 
which piston rests on a sealing surface of the connecting nipple 30. The 
sealing piston 22 is sealed relative to the tongs 1 5 with several sealing rings 
24 which are inserted at the front end of the housing 1 1, so that the gaseous 
and/or liquid fluid flowing along the central axis of the rapid coupling 10 
cannot escape to the outside. 

Relevant is further an outlet valve 25 which is held centrally on the housing 
1 1 . The outlet valve 25 is pressurized by a pressure spring 28 which is guided 
in the housing 11. Said outlet valve 25 ensures that the fluid supplied by the 
connection adapter 14 cannot flow out even with opened connecting cock on 
the filling station shortly before the connection of the rapid coupling 10 to the 
connecting nipple 30. The outlet valve 25 is axially displaced by the sealing 
piston 22 upon insertion of the rapid coupling 10 on the connecting nipple 30 
and the outlet valve 25 is hereby opened. An inlet valve 35 of the rapid 
coupling 10 is still closed. It is only opened afterwards in the following 
procedure by actuating apparatus 1 and an associated slide 41, as will be 
explained below. 

Especially relevant is a sliding ring 40 which is guided on the outer 
circumference of the housing 11 and which is pressurized by a lever 
mechanism 42 which also controls the slide 41. The slide 41 is guided in the 
housing 1 1 and pressurized by a pressure spring. As is clearly shown in the 
illustration, the slide ring 40 is pressurized by a pivoting lever 43, as a result 
of which the same is displaceable from the opened position to the connected 
or locking position. The pivoting lever 43 is manually swiveled downwardly 
along the face surface of the slide ring 40 by pulling up the hand lever 50 
(within the hand bracket 45), as a result of which simultaneously a stop lever 
44 of the hand lever 50 latches into the hand bracket 45. A graduated catch 
44' is provided in the interior of the hand bracket 45 in order to arrest the 
hand lever 50 in this filling position. For uncoupling, the catch 44' is released 
by the stop lever 44, so that the hand lever 50 can move downwardly about 
its axis 51 (which in this case is clockwise) (cf. Fig. 4), with the coupled 



components of the lever mechanism 42 thus following, meaning that the 
pivoting lever 43 is swiveled upwardly again with its ramp-like front surface 
43' along the slide ring 40, as can be seen from a comparison between Fig. 3 
and 4. 

The lever mechanism 42 also acts upon a roller 46 connected with the slide 
41 and comprises two superimposed levers 47 and 47' whose bottom ends 
are joined via a common pin 48' as a joint with the hand lever 50. The outer 
lever 47\ which is shown in Fig. 3 on a slightly smaller scale, is flexibly 
connected at its upper end by a pin 48 with the pivoting lever 43, so that the 
same is pivoted in the plane of the drawing (Figs. 1 and 3) upon actuation of 
the hand lever 50 in order to axially move the slide ring 40. At the same time, 
the inner lever 47 is upwardly moved in a groove on the side surface of the 
housing 11 in a kind of a connecting link 49 in order to pressurize with a 
wedge surface 47a the roller 46 in the axial direction. The thus connected 
slide 41 is thereby pressed against the inlet valve 35, so that the same is 
moved to the opened position. The slide 41 is pressurized by a pressure 
spring (cf. three-dimensional illustration in Fig. 4), so that the roller 46 rests 
on the wedge surface 47a of the inner lever 47. Preferably, the slide 41 is 
provided not only for the controlled opening of the inlet valve 35, but also for 
actuating an interposed venting valve 60. This leads to a venting connection 
70 via a bore 61 arranged in the housing 11 (cf. Fig. 2), so that any gas or 
fluid remaining in the rapid coupling 10 can be returned. This venting valve 60 
which is also co-actuated by the slide 41 also facilitates uncoupling, because 
a defined pressure decrease can thus occur. 

Notice shall be taken concerning the lever mechanism 42 and the thereby 
pressurized roller 46 on the side of the slide 41 that the embodiment shown 
herein can also be realized by a slideway instead of the roller 46 or with other 
dimensions of the levers 47, 47' in order to realize the relevant force 
multiplication ratio of the manual force on the hand lever 50. The wedge 
surface 47a as shown here in combination with the ramp-like front surface 
43' on the pivoting lever 43 come with the advantage that a high force 
multiplication ratio is achieved by the incline during the rolling off of the roller 



46 and by the displacement along the slide ring 40, so that the thus 
connected slide 41 and sliding ring 40 can raise very high valve opening 
forces upon the inlet valve 35 and the venting valve 60 as well as the outlet 
valve 25. This ratio is also supported by the lengths of the levers 47 and 47' 
of the lever mechanism 42 and the lever ratio of the hand lever 50 (distance 
between fulcrum 51 and linkage point of pin 48'). Notice must be taken that 
one such lever mechanism 42 each is arranged in a symmetrical manner on 
both sides on the side surfaces of the middle area of the housing 11 which 
are flattened for this purpose and is linked via the (common) pin 48* to the 
hand lever 50. This leads to an even pressurization of the slide ring 40. 
Moreover, these two lever mechanisms 42 on both sides are covered by a 
cover 81 indicated in Fig. 3 in order to prevent soiling or injuries. This is 
followed by an encasing 80 which is shown in Fig. 2 and which is used in the 
middle section as a handle. 

For detaching the rapid coupling 10 and for returning the connecting position, 
the stop lever 44 on the profiled hand lever 50 is slightly pulled back by hand, 
After a short pivoting path, the hand lever 50 is released (downwardly), as a 
result of which the sliding sleeve 18 is retracted. The tongs 15 can thus 
spread again radially to the outside, with the slide 41 being displaced 
simultaneously via the lever mechanism 42 to the left here and the pivoting 
lever 43 being swiveled upwardly first in order to allow the slide ring 40 to 
follow axially to the right here. Before the sealing contact between the sealing 
piston 22 and the connecting nipple 30 is detached, the outlet valve 25 is 
closed in a manner of a sequential control. As a result of this virtually 
simultaneous sequence, a very rapid closure of the inlet and outlet valves 35 
and 25 is achieved, so that no fluid volume is allowed to escape. 

The pivoting lever 43 in combination with the force-multiplication lever 
mechanism 42 also allows a power-saving coupling of the rapid coupling 10 
with the connecting nipple 30, with the tongs 30 only being closed when the 
sealing contact is ensured because the opened position of the tongs 15 (or 
other locking elements such as balls) is maintained until the opened position 
of the tongs 15 is released by the axial displacement of the sealing piston 22 



